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«) J IS K6 3 O 1 t?SS$tlfc1 0 0%?I3S 
l£*3b<50k g f /cm'' J2JLT 

(□) J IS Z0 2 08-T:*IS^tltclfe<it^A(CfcMt 
-5SjaSA<2 4^H-C:2 O g/m^ (2 0 0;^m) I^IT 

[iS*«6 ] «rfBlS«<DKlSA<H?l3B*«l^5t]i(7)KK 
f&Lfz^s TIB (^) . (□) a)*<t$«fc^»»«IS 

7®i^^tiAM ]SiciBKa>*aiaisi»3t*Tc3!>siig 
(-r) Jis K 6 3 o 1 -ea^^tifr 1 0 0%§|» 

lS*;&<50k g f /cm^ IslT 
(P) JIS Z02 08r*M^^tlfr^f*AlCfcNt 

*2I;1Sj&^2 4^Pb1T:2 o g/m' (200^/01) UIT 



[0001 ] 

An t> fe ^ ^3^cB ica^ ^ An (t r 3fe ^ j&tlJ ^ »RS 
[00021 

[tt*(7>ft«i »Ks<Da*** (EL) m^t 



S. CaS. S r S^IC. ^Tfe^iOT'fe-SM n \t>l&±S 
5cSI (Eu. Ce. Tb. Sm^) K— if Lfcta)A< 
-HftW-CfcSA^. ±fBCO««««6>t,4^fiLfcEL»T 

(D SailEBl3b<jfcflt tStli (-ittlr. 5 0-1000 

Hz) o 

(2) IE»att3b<Sl^ (-«ft(C2 0 0VSJS) o 

[0 0 0 3] l*nl. 5fi^. ±fBPois^*a^-r-<<. 

JS^$IS(tfc««a»«*«^<7)IH« CA p p I . P h 
y s . Lett., 51^, 9 1 3 H, 1 9 8 7 ^) fC 

<j:y. ^£*a)r>h^•tr>«<7)*lea^ffic^/ca#^5fe 

[0 0 0 4] ±lBa)«^^:ffi^T*t*4*ffll^fcas 
»**^G)ftbict. «««*lBa)*t«fcU-t. Tfeg (p 

-:7x- UVe:i.U» (Nature, 347#, 5 
39H, 1 9 90^<fe) . 7t?'J [2-/h^v-5- 
(2-X^;U-N::^i/;U;i-:i^i/) -1, 4-:7x-U>tf 
^U>] (Appl. Phys. Lett., 58^, 

1 9 8 2Mflfe) > '1^'; (3-t;u*;u5^;J-:7xV) (j 

pn. J. Appl. Phys, 3 0#, L1 938S 
ftfe) «a)B^^«*4$fflt^fca^^3tm^=^(7)S8^^. 

'j tf-;u*;u/^i/-;ulia)ai53^^l3<a^^a)«3t«*4t 

(JiSfflftS, 6 1«, 10 
4 4H, 1 9 92^) (7)gg^t^T*:)tlrt^^o 
[0 0 0 5] CtLt>(7)^tia»«3fe*^ICfcU^TIi. il 
ft. H»A:LTfi-r>i;'j7i.fflK<b«l (1 TO) <3!>J:d 

L. -tkiz^-^^^T^v h mT^n^mtztsi^x^^ 

3R^<Z)^««?¥XttEt&a)Kfcit*DL. -ea>/=ifi)fc|g^ 
[0 0 0 6] t^oTs *«a»«3fe«T<Z)SStt*lfil± 
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[0 0 0 7] mm^^%^m=¥-(Dii±y3}itL 
Tnm*^big»T-r^*)i (iHfBa¥3-2 6 1 o 9 1 ^^^i^ 

*ffll^rftffilC-r^*^ («fM¥4-2 1 2 2 8 4^^ 

^^5SttaE(**IC«l#-r«*?* («M5P4-3 6 3 8 9 
;U«lC«j*-r-6*ji mM2iZ5_3 6 47 5^^i>®) . 

:tY;U*lci*i:a2^^€>:^;i (i^B^¥5-1 2 9 08 0^ 

8 2 7 5 9^>i^«ffe) ^tt^mm^^xi^^o 

[0008] 

9XLx^mo9iim&m-ti^mts>^. m9\'»mit 
^38^«lc«*:^3R^a)^1ba>HB. mm(Da^:^mz^ 

[0 0 0 9] cOcfc5(^=^«S^^*lfe^<7)$r-^x?1t 

hic<fcs*<b;&<+5^ic^#^ti-r. 

/^y^^-f hma>tHiMtLXltm:K/^Xmtfj:^)^ ^ 
[00 1 O] **B^#fi_hfBtt*<Z>PDl®^$-«*L. 3g 

iz^i). ^-^7.7^y ha)n±immizmviLx. 

WicMo X^^fs^^^^^m^-t^ d <5: A<1?# 
[001 1 1 

mm. ^±m^is^%mm«mi)<mni^nxti:^miSi^ 



[0012] (Y) J IS Ke30^xm'&^Htz 
1 0 o %5l3il£*/)< 5 o k g f / c m'^ i^T 

(□) J I S Z02 0 8r-aS$*tfclfefl^A|Cfclt 
^SS]e3!)<2 4^rBTt?2 O g/m^ ( 2 0 O a* m) I^IT 

Jiifi (-<) , (p) (o^kw^mtz^^mmx&tiits m 

[0 0 13] *^^fcfc%NTitJhjBlcffll>S»*aia)f* 
[0 0 14] ^-^x/i^^y h^«i$ij-r^fca^>(ctt. 5fe 
Kfc, ^mttitz^mmz^^iiimt^^^t^ 
ii. ^m%^m±izmmititzfSim(Dm«k%%siz^-t 

fii. *dl^JSiii^bSiWBma)ft««]*ffliNfco-e(i. mt 
ftlcfe^-r«IHbi|xt6^^rtWc&:^A<««a»*3t«^ 

[0 0 15] C*ilc«LT. itihJiO[>»«Sil<tLTtt* 

(7)itih]gtlim^*:^. mtl (Y) , (□) (7)ll{**jS£ 
■r^fSSaiJli. m»ftl®<b^O?S<bil5H6^-V>rtSPJ£;^3b< 

[0 0 16] fi5SB (-r) , (P) 

0^i*S^fr"rS3&9fl<i. 6 5^-8 0%RHCDaSJ«T 

icfi^raig^i^h^rt. ««^. »t£<D*^b$±C«:t^l| 
Lr^^«^b^±l:<Sc^:t,<^:C^« Mfc. jfi^BMiz^^ 
[0 0 17] :$:^^lcfcl>-C. ^(D^mmtLXitmit 
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J: ij 3^c^«»3b^ ^Sl^tL^ 1 aX(i2 aJ^±a)Q&M«l$# 
4o 

[0 0 18] n»iS»rttlBfc LTIiSftttt&tt^^XX 

[0 0 19] ^tz. ^mcDSLmtmu^^n^McDmm 

[0 0 2 0] MIC. pailli-f>v't7A ■ XXK^bifeicfcy 
SS*a^*<1 OnmlsJLTt?fc^Ct35<»*Ll^o 
[002 1 ] C(7)J: 5ft*«B^(^*«aiS^^*lR^FIi. 

[002 2] 

[0 0 2 3] d 1 fi*^B^a):e«S^^3fem^<Z)-||J6 

2(^Pi4i. 3it^^%^m. 3 a j£?ltd^jg. 
3 b I^S'S'lttiilH^ 3 c(^iEn;^A|g. 4IiK&. 

10. 1 OA, 1 OB(im^*i*$&>5?^-ro 
[O O 2 4] ««1 

tKUxXt^^U 7K'j>5r>7g U— tKU 
Tt^ij X;U7f>>fd:<i:a)SB^/d:^iaWBi«3&< 

[002 51 ««1±(C}^Jie*tLfc««2fi. m»f^j/t 

7|^>:^^»y>7. SittMi. tKU (3->5^;U5^;f 
:7x» . Tf^Ufcf 7K'JT-'J>^a)»Stta» 



L. »«1±lca*-r^Ci:lc<fcy»«2^i^ja-r^C 
«S^lc«t y 1±|c%K$li^^^^3b\ ai|gl 

±ic»atts»^*^fl3'r«;itic^y. pni2$fl^fiR 

'5C<t t'C^^ (Appl. Phys. Lett., 
6 0#, 271 1M, 1 9 92^) c iS«2liS*f$!fe 

[0 0 2 6] Pi»2(7)J*^li. S^14a)^^a)^[^[C<k 

m^:. mHH. 6 0%JiAJ:. »^L<<i8 o%i^±<t-rs 
Ct;&<a^L<. ca)»*. H^V^Ii. 5-10 0 

Onm, ^f^L<(i1 0-5 0 0nm^Jg7?fe-So ll« 

t.fccv Ha2<z)±fc^3S:«»s*t««ajB-r-s 
[0 0 2 7] K«2a)±rc}i$ja$ti-5^t8^3feiS3fi. 

IE ft t 4 3^)^ A * tl a^ ^ Si ^ cfc < teii L T 
flS^^iJ:. Ano. S*g^lcj:ya^cfc<^*-r-6«** 

lS]±<7)fcy)lc. |2 3[c:^-r*$l::. iEftlJli^lS 3 a 

(Appl. Phys. Lett. , 51 913 

H, 1 98 7^) o 

[0 0 2 8] m3\z7^:'t^mi^mmml'^ oaiz^ux 

■C. IE?Hi53lllB3aa)«*4tLTIi. »112 35^^b(Z>JE^L 
[0 0 2 9] ca)J:^*iE7L«Stt«^Lrtt> ffil^ 

tf. 1, 1 -tfx (4~i?-p- hu^brsy :7x^ 

jSLfcSfSftvrSMb^tt (#MSB5 9-1 94 3 9 

3-^^S) . 4, 4* -ex [N- (1 -:^:7f^;^) - 

N-7i-;U7^5y] tf :7x~;u-efta^tt'6 2fiJ^l± 
(Z) 3 «iT 5 2 filji±<35«^3f SKSIjitgfgST 

f::g«ILy=^SKT5> C^g3¥ 5 - 2 3 4 6 8 1 

«ii«*-r55fSfllhyTS> ($(e@iSl^SR4, 92 
3, 7 74-^) , N, N' -v:7x— ;U-N, N* - tf 
X (3->5^iU:7x^jU) tf:7x-;U-4, 4' -i^T 
5>S|0!>3JSftS;TS> (5|^@^i*a4, 764, 62 
5-^) „ a, a, a* , a* — T" > -f^VU— a , a* 
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VU> («^Ba¥3-2 6 908 4^^ffl) . ^l'±#it 
¥ 4 - 1 2 9 2 7 1 ^<t)tm . tf U-;uSIZ^#)^ vT 

^y&t)<s»mmmLfcit^^ (4#bb¥4-i 7539 

aSSSL^r^SSevTS V (^ggiF 4 - 2 6 4 1 8 9^^^ 

-2 908 5i^^«). 5^^:7x>«-e^s»i3«r 

^>o.=iy h^mmLfzi,<D (i^g3¥4-3 0 4 46 6 

4-308 6 8 8^^16) . ^Vi^^U-^xZl^Mb^ft 
miia¥4~36 4 1 5 3^^®) . 3?;U:t-U>3£-e3 
8trS>^jijSL/c^,0 (i^ga¥5-2 54 7 3^^ 
ffi) . h U 7 S mM¥5-239455^^ 

ffi) . tfxi^eu v;uT5y tf:7x-;u msi¥5-3 

20634^^ffl).N, N, N- h'j:7x-;UTS> 

mm» c4fB3¥6-i 9 7 2^^^) . 
mm^m-r^^9m^j7^> m§a¥7-i 3 8 562 

mr?a¥7-2 52 47 4^'^«) . tK^yi/1b^«3 

(i»Ba¥2"3 1 15 9 1 ^^^m . i/^ifMb^«i 

(5i^Sm*S4, 950, 9 5 0^^$g) . i>^:h5> 
^aSi* mSa¥6-4 90 7 9^^x^$g) . 7lx7.:7TS> 
mM¥6-2 56 5 9#'i]^«) . +:^^7'J K> 

r i£>^ic£S;i:r2aj^i±S;i^Lrfflt^ 

[0 0 3 0] /ci:fc\ ±fB(7)<b^1^!ilU^lc. lEnUixkms 

(Appl. Phys. Lett. , 5 9«^ 2 7 6 0 

H, 1 9 9 1 ^) . 7t€ij:7:i-X:7T4f> (<^^¥5-3 
1 0 949^^ffl) . Tl^UrS K mM3F5-3 1 0 9 

7-53 953^^^). hU:7x-;ur5>'ttS^^ 
-r^S^^ mga¥4-1 3 3 06 5^^^^) . h'j:7 

x-;i.T5>*(i*p*^U>S?f-^aeLfcB^T (s 

ynthetic Metals, 55—57^, 41 

63M, 1 9 93^) . 3?s»irs>^^«-r^7K'j> 

^ ^ ij U— h(J. Po \ ym. Sci., Poly 
m. Chem. Ed. , 21^, 969 H, 1983 

[003 1] iE?L»i£Ji3a(±. t>a>iEfl.tt3l«« 

tmm 2 ± icaiB * ti 

[O O 3 2 ] a*a<7>«#(±. iEftttS««0) 1 aXtt 



5 0jta%i':iT;6<»*Lt^ 

[0 0 3 3] JlffiJI«5^a)«ftlc(i. iE?LttiS« 

*a^*Rffi7tc>::fT*i o'* p ^mmz^xm^Lfc 

7t?(c^t^fS]^gLfc««1 ±(D»«2±|CiE?LJIliilH3 a 
[0 0 3 4] ca>,*:9lcLriETl«jailB3 

sg(*&r;/x(i*i5« miiB¥ 4-320484 
a) . /<>^/:7xy >si»i*at;5^7h^>v:7x/>si 

»i* (**rfa¥5-2 9 53 6 I^^^IS) . 
(^ll3¥5-3 3 1 4 5 8^^i^ffi) ^*1 0'^-1 Ofi 

a%<z)«j^T?K-:>'L-c. y*)-^^r')rtLX(DJEn 
[0 0 3 5] iE?naiil®3a(7)KIl(i. 10-3 

OOnm. lfiF*L<tt3 O*- 1 0 0nmT?fcSo ^(7)**: 

[0 0 3 6] jE?LaAa**Mlc|p]±^1i:. 
:t«|)g±<*<;)Piffi2^(7)ft«:^3^a#-r«e6^T% 

ia4jc;^-r$D<. jEnm^^MQ a tmm2 tomizmn 

3 c ^fl^fifc-r c t tff*?*lTl>*o lETLxtAB 
3 cicfflu\t>ti-S*t*4<t LTli. -f 7|-Mb7teT>v-v;u 
«SttA<B<. Mi::il«2±T*SfeM[cSS/«f» 
K*ll0«L»S*t«3&<a*L<. ^^^ai/r^^^b^fti 
^7t^;u^ ^ U vib^^fe! (^HfBaeg 57-51 7 8 1 

iBgaBS6 3-2 9 56 9 5^'it;^«) tmi^i^*li>o 

ca),fe5ftiEnaAJB3 c^^t^ft^-frScfc-e. lajwc^ 

TLJiAIB3ct^fc. jETLUiillJa3ai:|^»|cLT7^7 

-fe ^ K-:^-r $ ;r t t?»Btt* ra]± * tt « c t pi 
[0037] iEnf^Am3ca>mmit. aw. 2-1 o 

Onm. J^^L<(i5-'5 0nmT:feSo COcfc^^pH 
l5(D»l^jE?L;:iAia^-»(::f^Jief S:rci&lc(i. -tele 

[0 0 3 8] mnrnm^s a(D±izm^^ti^^^t^m 
(0a^S?a*J:<iE?L«l2IJB3 aa>:f3^\zui^'t^ct 
[00 3 9] ^^Uimmsb{zmi^k>ti^^^m^mt 
5iA^nfca^^a*j:<iaisi-rs;i4:36<-e*s<b 
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[0 0 4 01 c<0 J: Lr«, T 
7-5 1 7 8 1 ^^i^ffi) . 8-t= Ka^i/^y iJ>(»T 

)vz-'^M.nt^uifai±!Simt*. mB8Ba5 9-i 943 

2 8 96 7 5^i^a) . '^'jy^SSSl* mB3¥2-2 

8 9 6 7 6^i^a) , :t+-y-i?Ty-^u8i!S(*; m^^v- 
2-2 1 6 7 9 1 , e;^xf^ij;u'<>4fi/siie 

{* (i^M^P 1 -245087 1^2-22248 
4^i^«[) . y<ij u-VSIiSt*: (^MVa -1 8 9 8 9 0 
1^ 3 - 7 9 1 , ■{7^ 'J >4b^«l (1*B8 

¥2-1 9 1 6 9 4^^®. 1^3-7 9 2^i^^) , ^ 

±iiiai* mria¥ 1-25658 4^'^ffl) . vt.^*} 

;Hf757>SI«{* mBfl3P2-2 52 7 93#^«) , 
p-:7i-U><fc&14l (i^Ba¥3-3 3 1 8 3^-i^ 
ffi) . 5^T-vTVae'Ji;>^Stt: mM¥3-3 7 2 

92^iii«), epDeij-:;^^*** (#Bii¥3-37 

2 9 3^1^18) , :^75'';-:?vil4S^* mBa¥3-2o 

3 9 8 2#^«) #i:A<^lf 

[004 1 ] c^^t><o^b&«3$fflt^fca^^^2llB3 b 

[0042] lETlldSIIS 3 a «<jeit«ifiE$«-r««^ 

lix a^usaiia 3 b itK^imskt^vtmtzifmktzf 
[0 0 4 3] m^a>§i^mm^fsi±ts^&ttt\zmt 

feS^xSBMT-, ^^lis 8-t KD+->=^r/ 'J 

-■ tfffl«3tfeJft*K--::*"^4ci: (J. Appl. Ph 
y s. , 6 5#. 3 6 1 OH, 1 9 8 9^) ^tfft?^ 

h««tLt: 1 o-'~i O^ 

;u%K-:f^Sci:lcJ:y. m^G)«3fett1t**y-B 
[0 0 4 4] a?-ti}SIJB3bo;>RJ¥». iilK. 1 o~2 

OOnm. »*L<(*30~1 OOnmtfcSo 

[0 0 4 5] 9^^mstiEnUimmtmm<ofs^X'^ 

[0 0 4 6] *fc, ia2(c*-r<fc3ft«ffi»K$ff*5«i: 
t,^#«S!CD««f63tB3t Lri*, 5tl=ftlffc7tfJ (p 
-7x=.U>tf=.U» (Nature, 347#, 5 

39M. 1 9 90^ffi) , /-K'; [2-> ^•+->-5- 
(2-x^;^'s*->;^;l-^•» -1 , 4-7x=.n/e 

— U>] (Appl. Phys. Lett. , 58^8, 



1 98 2M, 1 99 1#<fe) s iQ-7)V^)\^f-t 
7i» (Jpn. J. Appl. Phys, 3 0#, 
L 1 9 3 8M, 19 9 1 n<J>lt^=f-mi^t>. jH'j 

Jl^Sji&Lfc^ (fCfflfeJl, 6 1«, 1 0 44M. 19 
9 2^) S|3&<^lfC,*l«. 

[0 0 4 7] Ht«4(±, ^iif§*H3ica^^j±A-r* 
SflSmfc-r. Bt«4^:LTffl^^e.^^*«*4tt, fllBPi 
«2i=«ffl*ti«««*ffl(,^«c:t]6<Rrfi6-ei5«A<. ^ 

[0 0 4 8] «iti:«gaj8[±ll«^&/J:«IS«$^SI-r«S 
S£«:&H)S$»IS-r€>C^|c,):i-J^ Ig'T'iOSSIi^iS 

[0 0 4 9] Jtffc\ ia2'-4(*. *f6WT?}Sffl**l-Sm 

[0 0 5 0] Hffi/jETL«}aiHI/«T»*ai)S/*S«l/ 

3F6-2 6 7 6 58<^4ia) , #-^-^7 'J KMb^ljj (^ 

iia¥6-3 3oo3 i^'x^ffi) , -rv^Mi^m^w 

Ba¥6-33003 2#i^ffi) . %tSi/'J a Xb^fe 
(#S3¥6 - 3 2 5 8 7 1 #>i^«) . *tSV Mfe^fe 
(i^Ba¥6-3 2 5 8 7 2^'^«) . N-7i-;U*;U 
/<'-;-;Uft»$%-ri.1t^!|a (^dVe-l 9 9 562 
^) . N-ti:^^U*;w<y-JUa#tt: («K¥6-2 0 

o94 2#) ^t;m!S.^Mzm*^mm-Q%^o wmmo 

mmt. a«v 2~1 OOnm. »*L<l±5~30n 

[0051] {&a>s?-idiiiiB»:. mtaf&»9t^m 
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(Appl. Phys. Lett,, 55^, 1489 

(PMMA) l|<7)<«8glc5^tfeLfc5^ (Ap p I . Phy 
s. Lett, , 6 1 #, 2 7 9 3M, 1 992^) . 
:7x-:|-VhPg>SI»<* («FBBsP5-3 3 1 4 5 9^^i^ 

IfijUISOKSli. li"*. 5-2 0 0nm. »^ L < (i 1 

0^1 O 0 n m1?fc«5o 

[0 0 5 2] Mi*a)5D<. C<^ct9«:9ft^*<*(i. W« 

[0 0 5 3] *^0^(cfcl^riJ. itJi:ig^^»Sfl<t L 

TIB (-f) , (P) (D&i^^mc-ttCDs »^L< 
(±. ±IB«^(0 1 O O %5l?fiJt * A< 3 O k g f / c m'^ 

[0 0 5 4] (-f) J IS K6 3 O n?a5e*tlfc 
1 0 0%?|?if6^;6^5 O k g f /^cm^ IMT 

(□) J IS Z02 081?SS*tlfclfefrAlCfclt 
4a;l«3&<2 4^WT?2 Og/m^ (2 0O/im) J$IT 

Ojfc/OH*=0. 8-1. 3. »*L<(*NCOat/ 

oHS=o. 9-1. 1 ^^^cto^ffi^it-ejidLT: 

[0 0 5 5] tK'J^— yK^HI^-r^fc-STt^'j t: KP^i/Tt^ 
tj:?^i;x>tri. i ^^*fci <iiii±. $?*L<ri 

1. 8-5. oSOt KP^v3l$*-r-S7t^'J vx 
>7KUT-T*fcy. ¥i^^Taiiii«5 0 0-5 0, 0 
00. »*L<tt1, 000-20, O0 0-X?fe«o * 

[0 0 5 61 :^5ii;xi/a)S*fc»Lr. mm 

-'^>^y-;Hia)t KP^vS^^t;^ v*;um^Ba 

(i^coxxxjuSKD^v^^ufia-HtefiillCcfcyi^lflcfi 
^Ltr«. *;U7f?:^r'>;U3t3l(i-e<Z>xX7";i,ffl*a5cL 



^/K. xe^p;i.t: KU^If-ei-^ibS^ra^li-etJ: 
©jcdftUf^'i^i.^i*. Xfi. 1, 4--:;t;u*u^I5 

1, 5-i;T;U*U*l!5'<>^'>. 1, lO- 
i^T^U^U^Kx^V. 1. 4-i;T;u:^U^Bi . 

1, 4, 4-x h^:7x-;u::?5i>0j:9:tei;r;u:ti'; 

[0 0 5 7] ^bl::. A^3b^'5>r-;l->a^$H?tlcai^T 
^-fr-Sfcd^jlc. ^y^>. ^>-t?>. K;ux 

:^VU>. v^p^^ti->^<;)K^b*i^^j§i«A<ffi 

^\zit. ±sEmmt. lt»0<}1it4(7>i£t^vX5^;ux-x 
iP^^'p tf;ux— x;u. x^f^u^^^'p e;ux— x 

[0058] Z.(D^o\ZLX'^h>tlfz')\f><f7^')^— 
|c«,*|ct!6oTX7K:tS/<b^«a*JSt6SF-fr. 

[0 0 5 9] CC'^ttffl'^«X7K:tvjb^«3i:LT(i. 

x5^Lx>:t^i^^ h\ 7^peu>^4^-t^^ h\ 

t^^rK. :7ix;i.>fUi/*:;;ux-x;u*a)^y X7Ki^*> 
<b^ia; ex:7x/— ;U-A(7)vyu vvyux— 

e-;ui/>7P^^-b>i;x7K:*.-9--f h\ >^^vxi/i;x 
/-t^*-9--f K. e;i^>7P'<>$re;x>i;x7t?:aF-y'< h\ u 

^:^>i;X7K4r-9--< h\ Xf^L/>yU=I— ;U0[)lfXX7K 
K^a>/-KUx;1^:^v^b^ifei ; xt!^P;ut K'J 
xe:7DjUt: K'j >5^;uxe^p;ut Kg >^ 

(7)/\ax;Ki^Mb^#l*«ffl'r«C^35<-e#^o 
*L<li. 7KUX7t^:HrV<b^«l. /\PX7t^+i/<b^!|4lT* 

[0 0 6 0] x;|edt^v<b^14l<7)ffiffi«(i. ^/xtK+^x 
it^^(Dm^\z{t7}^i) ^-lc»LT:»^JUhb. iSIc 2 ^ 

[006 1] u tr>y7f?';^-^^/x7K+Mb*ttt 

5S3JSlciiX7K4^i/1b^«33&<gaHILriB^L. ;5^oHBIL 

fct KP4ri/»a)7k«lS^3&<T;u*u*«T?a«**ifc 

[0 0 6 2] 7KUX7K:^v1b^te. /\PX7K4ri/ 

a«SFti«iA^ SIS. ue>y/i^'j^-ic«Lro. 5 

-2^;Ht. »*L<tto. 6-1. 7^;uitfc-r«o 
[0 0 6 3] tf>^/-KU V— <t7l^UX(i/vpx;t^ 

*Mb^ftlta)Sl£lci:y. X7|^:^v3b<B85|Lfc«. ± 
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[0 0 6 4] *fc. B^^^fi<3:)7Ku:^a»i;x>7Kij-7- 

[0 0 6 5] Tt^'J t Kp^^vtK'J:;^ vXXi. ±U<D 
^□«Jg<t LTfi. -^(JDfifil^afCfcor. 1, 

iS^;6<5-'3 0%. h^:>X-1, 4Jg^36<5 0--8 O 
%. 1, 2S&;5i<1 5-3 0%Tfcy. ia«. 1, 4JS 

1, 4s^^|^<:t^^7tclJT-$^#^c^)?)<-t?$ 
*^B^irfcixr(i. s^7Di«3g[cfctxT. 1, 4IB 

fin*). 1, 4^^;&<5 0%iU±(7)^,(D;6<ff*L<. 
»|C7 0%)Jl±a)tCJ>;&<-®»*Ll\ 
[0 0 6 6] 7Py:i--;Ui. ccDck9f::LrHjt**ifc 
Tl^'j t Kp^^vtKU vx>S t KpJfv3£S«1#L 

[0 0 6 7] ji.^-'^M.mmit. ^ffi^tie<*x(*s{* 

o. o 1 -5osa%<©ffiH"efcy. »*L<rio. 2 
[0 0 6 8] tKu t Kp:*^->7Ku:?^i;x>(4. -to)* 
^i^m-t^ztiz^i)^ <fcya»3te7k^sp&^ffoc 

[0 0 6 9] 7kaicf8Lrffiffl*tL^;u5^-'l7A«»a> 
a(i. 7K^j^^iiJCci:yM«f^;&<. m^it 



^fi, 0. 0 1--1. o oaa%c^)ffiffl'(?ffii^t>*i5o 

[0 0 7 0] RJ$Sffi(*> 2 0*^0-1 5 0**CA<»*L 
tt<X^^i)<. t KP:^ri^at<^«J»r35<*t4IL»*:<ft« 

[007 1 ] ttffl-r«**fi. IkE^oya-^xmi^x 
L^/)><*: S SESj^® T* t t^o 

[0 0 7 2] m±(30«ft7Kai*#rcj:y. /-KytKn* 
vTt^y vx>*a>^ffljitf/xiiffl«B<3[)-fi«*A< 

[0 0 7 3] Tt^yt^u^^^^Sit-r-sc^ii. iSTt^y^- 
*<D-m^^'^t<\m^±\z7mttlXl^i c t 

[0 0 7 4] 7Ky;j--;Uib:J5lS:$#^/-Ky-f VvT'^— 

hfcLTi*. ^\y9>j:mx&m^*ixi^im^o>t(D 

i^-fVi/T^-h. ■7xxu>*:;-f yi/r:^^— h. Ky 
U>v-rVvT^— h. 'i7PPr?x-U>v-rvi>T:^ 

1, 4-v-f VvT^— , 3, 6-^4^-9-1/ h 
[0 0 7 5] -<Vvr:^-h<k&«3<0ttfflfttt. SUBtK 

li. '^^vg^^h;*. ::^U/1ey^-^£<7)^^■ftir*tSffl 

[0 0 7 6] ±lHmja*ic»L-cffiffl**L*J5j;&ffiM«l 
tLT(i. hyx^;uTS>. hy xf^u:/i;T5>. 
v> s y x^ y — 3 irt s v> ^ 

[0 0 7 7] *^B^lC»a3{f-JS?iI1bM7t^y ':7U 

;u*ilS^tLx ±fBg^b*lBS?1^y5f-;U(!:|5j»<Dafe 

<*-ca<b# L * y u ^ >36<ss If t>*i ^ o 

[0 0 7 8] ^fc. ±8Bft^b7K*l6Xttt:^S/ai&7t?y 
7l--;K7)"$p^ffea)7Ky xxi^^u^. T^yx-xju^fif 
07Ky:*'-;utBgi"r*cttprg|-^*«o -(Z)*^. 

/-Ky:*-— ;U±(*(^0-4 9%*<»*Ll^o 
c<7>©@$^^S<hv R^bTKmxiit^v^^Tt^y;*-- 

[GO 7 9] ^/r. ^SH4. ^±t$*#/SL. ±fH-<y 
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[0 0 8 0] w\ziS!,mzjti:x^mo)-pimm^»mL. 
[008 1 ] *«Wl^fcl^-c^i. m±mtLxa)t^^i 

#«Sf*. 10-50 fiS%<DKH;6<«P* L C^o 
[0 0 8 2] **BJlCfctNTIi. i^JhJge^lftft^/C^ 

e«4lc}b^3^)^^I;&:^D^«faL. SIC. itihHeizffl 

Bllg5<7)*t«i:LT(*. afttt«tt**L3!)^-3BiJ^ttA< 

tt. *R(7)S^bJfel (iH^M¥4-2 1 2 2 8 4^^a. » 
r^¥4-7 3 8 8 6^^x^$B. ft^Ba2}i5-.3 3 50 80# 

<i^m . ^ISO:7^y<b!tei mM¥4-2 1 2 2 8 
W > #Jffi0ffL^b«8 (i^M^4-2 1 2 2 8 4^^^ 
$g) . #ffia)^<b«l («BB¥4-73 8 8 6^i]^«) . 
iS^^-^^*** 4-1 3 7483 ^^ffl. i^rjgsiz 4 

-2 06386 ^^IB. ^MW- 4-2331 92 
a. «IH3p4-2 6 7 O 9 7^^?8. ^M¥4-3 5 5 
0 9 6^^0.^^) . Zf^X^fi^K («Ba¥5-1 0 1 8 

8 6^'^«) . ^tii>'JaMb#1&. *t»a^f§3fcig^ 

[0 0 8 3] *^0^ICfcl^-C(i. 

(Z>HC«4±fc±gB«ai/g5*tft(t> -e<7)». ftih!B6* 

*5a^*fl^3t^8^fflixr£«i icisy^;b-fr^o 
[0 0 8 4] nm%»r4=r!ai ic(i3£«i tmmz-^T./^ 

[0 0 8 5] |$«Sq8 t LT(i:^*X/^'jrtt$^:ft-r^t 

[0 0 8 6] *^^|Ci3lN-C. eaJS5(Z)KI5(i. il 
5 O n m**^ 1 O /i * L < 1 O O n m*^ 1 /ji 

[0 0 8 7] ^fc. ^^±]S6(Z)I5^^i!SlclBs$tt4%^ 

ii«1 /im-2mm1?fcy. ^fiiSBr+rH 7 <DIS* 
^i^^#lCEgS^4^<^t^*<. a«1 O A£ m-5mmT-fc^o 

[0088J cfl:>.fcd*stJt*^*iife<7)3fe^f^si/ca 



LrK«4i:»a2]&<S»-r*C^lcJ:$o Li}^LUt>< 
HCa4<DKIS3b<:&«*3tJS3<7)KI5cfcU/h*tN«'& 

l«ffi4ttfiiiS:^fcBf«*fic: L5S»t(i*^>*tS 
«toT. K«40!)KI¥[4. Wa%3^B3(7)KR<^tj^tx 

mm2<DiU(Dmm±xit. *««*B3(4»«i fc 

H3a)iSIStt3S'>-r^;ii:lc^i:So C^DCi:3&^t>. Pl« 
tl?)) *<1 OnmlSlTiefc5ci:36<»*Lt\ 

[0 0 8 9] **B^(;):eas^fg?fe9gT(i. m-(7)m 

[0 0 9 0] 

[00 9 1 ] mmm^ 

2, 0 0 0. TKKat^fiO. 9 0 7me q/g<Z)7t?'j3j- 

u:7>f >7Ku:i-— ;u) loog. trn'ii^? t \^o— 
;uj (teS^baS4'g'gE7t^'j:?t— 7KffiS^fil 3. 
7meqX'g) 19. 8 g . /t^ :7 >S::^*P•trX;^-r 
;u rp-2 0 0j 1 1 Og. RlS. M 

D^bfiSttfi rUL-2 2J (XX^'^U^>^btt«) 1 
3 8mg* 50*VS7?i^-IC516^Lr/a5^A*»tco 
A<^ttS(i. 2 5°CT? 1 8 O O c p s -eftofco 

[0 0 9 2] m^Bo&m 

r/-K'j— ^;uHAj 1 oog. /^^:7^' >^:/□-trx:^■ 
-<;^^p-200J 1 1 6 g5-fe/^^::;^;u:7^xzi*fc 

TSa-CiS-lC;:g^Lfco 2, 4-hUU>5^ 

>rvvr^-h14. 2g$^jtoL. 8 0"Ct?6KPBlS 
ED*1^ri5£5^B$|#/io n£^BOajS(i. 2 5*'C-f3 8 
00 c p s"Cfeofco 

[0093] ititBffiffi5tSlla>«if$(3[)^S 

z<oj:o\zLxi^f&Ltzm»AmtfiLi^Bm^mmit 

5 : 17:;1^L. Jl^BJi/^^^Tofca. 1 0 0*t}-em 

rdimm L r :^ L/x V- h $^§fco 

[0 0 9 4] il<©i/— h<D««fl<J«att*J IS K6 3 
O 1 lc$toT3ffl^Lfc<tC5. 1 0 0%?l?if&^3kg 
f /cm^ . ?l?S5ilS7 k g f /cm^ -Cfcofco * 

mstii. 15 $ 2 0 o mO):^ -r ;uAicfcL^r 2 4ftPBTe 
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[0 0 9 5] 

[0 0 9 6] *'^xaiffi±ic>rvi;'>i^ • xXK^biSi 

(I TO) S^^SK^IS^I 2 0nmiiaLtrt(7> 

y I TOa®a)H-jS¥i^ll^Rz (J I S BO 6 0 
1) */W^LtrtC57. 4nm-e&ofro CO) I TO 

[0 0 9 71 /\^^->Jl^j«Lfr I TO««^. r-lrh> 

o/c^. Sgrt<;)Jl^jS3Jl<2 X 1 O"" T o r r ($52. 
7X1 O** Pa) eiTfC)&:«*-ca[tt:a«h^*y::^*« 

[0 0 9 8] ±IB$£Sl^qlCi£g^tLyt^'j:?X>?1^-h 
lCA*ltrUlTlC^-#-ffl:7^ a i/T-V (HI) (»SR^ 

1 X 1 O"^ t o r r (*?J 1 . 5 X 1 O"* P a ) , 



[0 0 9 9] 

[<bil 




(HI) 



[0 10 0] .*(c. ±|^«al*3lcEa$i^fc^r7S'y^ 

(H2) ^SolSt^SSCO^rV^VUMt— $r--CJtof»L 

jg(±. 2 3 0-2 4 o'^ccomrnxmrnLfzo ns^ojt 

fflga X 1 O'' T o r r (JKl 1 . 1 x 1 O'* Pa) . IS 
SB#rai »5 0»1?RIS6 O nma)iEn.|ftailB3 a 
fALfzo 

[0101] 

[^b2] 




[0 1 02] «3t«fie*«-r^s^«i3iJB3 

:^V^y U:>g(*: A 1 (Cg He NO) 3 (El) * 
±iEiETL«iaiJg3a<D±lC[^»lcLT«*Lfco CKD^ 
<7)^o(i(7)5a]S(i3 10-32 0°cc7)teH'eSil(apLtco 

IS«^a)R^Sli9 x 1 O"' T o r r ($5)1 .2x10 
■* Pa) . 3j|«^Bl(42«^4 0»T?. KI¥7 5nma)a 

^t82IH3b$li^iaLtco 

[0 10 3] 

[4b 3] 




(El) 



(H2) 



[0 10 5] iE?L;^AIS3c. jEfLlftiHIS 3 a St/S^ 
lilSlg 3 b S«^fi£Lt=S«S-SI9fEIlffill«Sai^q<fc 

mB(7)X hv-CZ^^i^"^ l^-^T.^i. m&2(D I TO 

gl*3a)R^S35<2 X 1 O"^ T o r r (*5l2. 7x10"* 
Pa) UJlTlc«:**T*»mLfco «8t^r. Pt«4tL 
T. ^^:^v'!7Ai:^(D^^Sffi*2 7c[^ft||*;^lC.J: 
OXKHLI OOnm^/cf^cfe oleum Lfco MXtit'E*) 
y^UT^—h^mi'^X. K^itl X 1 O'® T o r r (« 
1. 3 X 1 O"' P a) . Hm^fB^S^I OftJ-Cfrofco 

*tc. ^y4^v'i;Ai:ffia>Jl^Fa:{±i o : i. 2tL 
fzo ^h>\zml^x. «S<7)»ffi^«c,^^u^^e. t;us- 

'i^A^^UT^xVTt^— K^^t>r 1 0 0 nmOKKTrT 

^^i^^i. • ffi^^ffi(D±fc|g® Lr»«4 s s^^•fr 



[0104]/c^^5. iEft;^AiS3c. iE?L^illiS3a& 
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r r ($53. 1 X 1 O"^ Pa) . iS«^fBlli1^4 0«? 

[0 10 6] C0!>4f|CUr. 2mmx 2mm<;)Ht-<Xa) 

[0 1 0 71 K^(7):S«]5ll«3^Slc^u:±SEm 
^^ft^saufc^. |ii^c7):;&;i<tl^«icLr. -ib^Jtei 

(El) $KIS2 0 0nm-eiS«4a)±(caJ8LT. R 
SI® 5 t Lfco C(7)^<7)ft^S(i 1 . 5 X 1 0"* T o r 
r ($?)2. O X 1 O'' Pa) . ||«Krai±3»5 0^\ 

[0 10 9] fipit,, liTfB^^A^Siria^J^Ba^tfSatb 

1 : 5-^;l^L. ±S«IC«Lr$?j3 oafi%<^vV:^ 

(«S5 0-3 0OA<m) ^y^=7—tLxm 
1 ^mmtii±x$t±m 5 i L/co 

[0 1 1 01 nSSKfttHT^LTW^l . 1 

[0 1111 mmi&^ft%9k=Fo¥f^a>nm 

«»«TlC <*: y 2 fll^b L TSfi^b ^ ft o fro 
[01 1 21 5V(;>SIE^Ife^lcBl*0Lfc^(7)^3t»S 

0 BPB^(^):*cm«#^t:t^5fe»JSfi*D^ISJe(7>4 9 5c 
d/m' lc^tLT43 2 c dx-m' 1 5fei:<&TA<3feux, 

$r-i7X/-K*v Kfi3 0Bat:t±s&*ffiaa)i % 

[O 1 1 31 I|ffi«!l2 

~.y>7XTP~4 0 0J (H^¥{b/«ttS3f^7feij;j-- 
*K3S^S6. 93meq/g) 10gS60^-^ 

[0 114] f&^B' t LX(t. 'M^^^MD » r I s 
onate143Lj (MD^bfiKttS. NCO^fi6. 
9 2meq/g) * -e<D^*«ffl Lfco 

[0 115] ca)Ji£5i'A' ;'S<i:i5e5i'B* ;'«^aait4 : 

2 8kg f/cm^ . lia^flE(±60kg f /cm^ 



fey. S;lS(i7g/m^ -efco/ro 
[0 1 1 61 it±)ao)«*4i:LX. ±fEJ«»A' jai:/a 

«±«j5iJ«-iH^trtc^. :*;m*«S3 0B&|cfcixT 
t,y-'5^X7t?'V h(7)«±(i±«3t®ffla)i %*3ST*fco 

fZo 

[0 117] ti:^m^ 
it±B6a)«*4<t LTXTt^JfvfttBI 

oo%3]imtnt^fy^ 8 0kg f /cm^ -^fcy. as 

[0 1 1 81 »£,*lfcai^JcESSa V*a3*DL/c»a>« 

3t3^S<:Dfg^^ib$-|l5IC.T^^o HIS J:y0^^>;6^^i:<i:5 

ic. 3oaPal<z):*:S«#«T?(i^7fc»)t(i*3a»JS<?:)2 

82cd/m' fC«Lri42cd/m' t^MLtzo 

y-<7;^7K>y h(i3 0 B^Vit±n^m»(D2 5 

[0 119] JtR«l|2 
->ttS. Sn'Si^ rKF-5 4j ) «|Ci/'j 

Lxm^^Y^mLfzo 

[0 12 0] »h>tifzm^ix%^\ztsi^x^nLfzt 

e^s 1 4Bft-e^-^X7tC>y h(i^^3fe®a<©5 0% 
[0 1 2 1 1 

[^B^oasi *«^c7)«tia^«*iST&i;-tcosji 
ticiiy. :*:a*T*<;)«#^iES!ia)lS(7)^-^7.7t^^y h 

[0 12 2] tttoT. *:^B^lC<i:S*«SI^^3felfe^^ 
i-^ffl^B»lf7^Ut!) ^?>®«3fe»^Lrfl)»«*± 



[Si 1 *f£^a)*tta^^3femTa)-iis6«s^x-^-a 

[0 2] *fSB^lc«Slft^*tt:<D-SIS6ffl*^-r«*M 
[03] *^B^lc^^m^*tt:OffiC7)IIJg<59*^'r«S 
[0 4] *^B^(C^*|ft^*«:CD»]Or)||Jfi«*^-raa 
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